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Executive Summary

The Air Resources Board (ARB) staff is proposing amendments to the Hexavalent
Chromium Airborne Toxic Control Measure for Chrome Plating and Chromic Acid
Anodizing Operations (Chromium Plating ATCM or ATCM). The amendments are
proposed as a result of our evaluation of the 226 chromium plating and chromic acid
anodizing facilities in California.

In 1986, the Board identified hexavalent chromium as a toxic air contaminant (TAC).
Hexavalent chromium was determined to be an extremely potent human carcinogen with
no known safe level of exposure. Only dioxin is a more potent carcinogen than
hexavalent chromium. Exposure over a lifetime to very low hexavalent chromium
concentrations can substantially increase a person’s chance of developing cancer.

Due to its potential cancer risk, ARB has adopted a number of control measures for
hexavalent chromium sources, including chromium plating and chromic acid anodizing
facilities. The current ATCM reduced emissions of hexavalent chromium by over

90 percent, and in some cases by over 99 percent. Other air district programs have also
reduced emissions of hexavalent chromium. As a result, ambient levels of hexavalent
chromium are low and have been reduced by about 60 percent since the early 1990s.

Based on community concerns and the potency of hexavalent chromium, the staff has
re-evaluated the current Chromium Plating ATCM. We found that people living near
many of these facilities are exposed to unacceptable concentrations of hexavalent
chromium. Our evaluation showed that 43 percent of chromium plating and chromic acid
anodizing operations are located within 100 meters of sensitive receptors and about

30 percent of the facilities have emissions sufficient to produce a potential cancer risk of
greater than ten per million exposed people. The data also show that the chromium
plating facilities are often located in low income and ethnically diverse communities.

In the evaluation, we also found that reliable add-on air pollution control devices, such as
high efficiency particulate arrestor (HEPA) filters, are available. These controls now
represent best available control technology (BACT) for intermediate and large sized
facilities that can result in higher community risks. BACT for smaller facilities, those with
emissions that can relatively easily be controlled to the levels needed to keep community
risk low (under one per million), is use of specific chemical fume suppressants. In our
proposal, all 226 facilities would be affected; 89 of those facilities would need to meet an
emission limit equivalent to that achieved by HEPA filters and another 48 facilities would
have to use specific chemical fume suppressants. The other facilities are in substantial
compliance. The requirements would be phased-in over time, with facilities close to
receptors having to install BACT in two years, versus five years for other facilities.

By requiring BACT for all facilities, remaining cancer risks would be reduced by up to

85 percent in communities close to facilities. We also estimate that adoption of the staff’s
proposal will reduce the estimated cancer risk for about 75 percent of facilities to no more
than one per million exposed persons, with 92 percent of facilities having estimated
cancer risks of less than ten per million exposed persons. The proposal would also
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isolate new chromium plating or chromic acid anodizing facilities from people and require
housekeeping measures to address fugitive emissions.

Staff has determined that costs for some individual businesses are expected to be
significant and may adversely impact their profitability. Some smaller volume plating or
anodizing businesses may decide to cease chromium plating or anodizing operations
rather than make the investments needed to comply. This analysis assumes that affected
facilities would install HEPA filters, although there may be less costly equivalent options
available, and the facilities cannot recover their costs through increased prices.

This Executive Summary provides an overview of the staff's proposal, including the basis
and rationale, key provisions, and the environmental and economic impacts. The staff
report, entitled “Proposed Amendments to the Hexavalent Chromium Airborne Toxic
Control Measure For Chrome Plating and Chromic Acid Anodizing Operations,” presents
detailed information related to the staff's proposal, as well as the proposed regulation
order.

A. Background
1. What is chromium plating and chromic acid anodiz ing?

Hexavalent chromium plating, or simply chromium plating, is the electrical application of a
coating of chromium onto a surface for decoration, corrosion protection, or for durability.
An electrical charge is applied to a tank (bath) containing an electrolytic salt (chromium
anhydride) solution. The electrical charge causes the chromium metal particles in the
bath to fall out of solution and deposit onto objects placed in the plating solution. The
most familiar type of chromium plating is the decorative chromium plating process which
provides a bright, shiny finish onto objects such as wheels and plumbing fixtures. During
chromic acid anodizing, an oxidation layer is generated on the surface of the part. These
electrolytic processes cause mists containing hexavalent chromium to be ejected from the
plating tank which are eventually emitted into outdoor air.

2. What is hexavalent chromium?

Hexavalent chromium is the cation of a metal salt and does not occur naturally.

Generally, hexavalent chromium ions are produced under strong oxidizing conditions from
metallic chromium, with the most common ions being chromate ion (CrO4?) or dichromate
ion (Cr,0;?). Unlike many pollutants which are gases, hexavalent chromium is a particle.

3. How is hexavalent chromium emitted from the plat  ing/anodizing process?
In the chromium plating process, only about 20 percent of the electrical current applied
actually deposits chromium onto the part. The remaining current forms bubbles,

hydrogen gas at the cathode and oxygen at the anode, that rise to the surface of the bath.
As these bubbles burst, hexavalent chromium is emitted into the air.
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4. Why are we concerned about emissions of hexavale  nt chromium?

Hexavalent chromium is a known human carcinogen. Prolonged exposure causes lung
cancer. The Board identified hexavalent chromium as a TAC in 1986. A cancer unit risk
factor of 0.15 (ug/m>)™* was developed in support of the TAC identification by the Office of
Environmental Health Hazard Assessment (OEHHA) and approved by the Scientific
Review Panel on TACs. This value means that a person’s chance of developing cancer
due to exposure to 1 pg/m? of hexavalent chromium over a 70 year lifetime would be
146,000 chances per million people, almost 15 percent. Only one other identified TAC,
dioxin, has been determined more likely to cause cancer than hexavalent chromium.
When the Board designated hexavalent chromium as a TAC, they further determined that
there was no known level of exposure that would be considered safe.

5. What does State law require ARB to do to reduce the public’s exposure to
toxic air contaminants?

Health and Safety Code section 39666 requires ARB to adopt control measures to reduce
emissions of TACs. When adopting or amending ATCMs for TACs, if no safe threshold
exposure level is identified, the ATCM is to reduce emissions to the lowest level
achievable through the application of BACT or a more effective control method, in
consideration of health risk and cost.

6. What does the current ATCM require?

Originally adopted in 1988 and amended in 1998, the Chromium Plating ATCM set forth
the requirements for reducing hexavalent chromium emissions based on the type of
operation. Most hard chromium plating facilities were required to reduce hexavalent
chromium emissions by 99 percent or more. This was achieved through installation of
add-on air pollution control devices. Decorative chromium plating and chromic acid
anodizing facilities were required to reduce uncontrolled emissions by at least 95 percent.
However, they were not required to use add-on air pollution control devices. A brief
summary of the requirements follows:

» Hard chromium plating facilities are required to install add-on air pollution control
devices to meet emission limits ranging from 0.15 milligrams/ampere-hour to
0.006 milligrams/ampere-hour, depending on levels of throughput. An alternative
surface tension limit was provided for hard chromium plating facilities with
throughput levels of 500,000 ampere-hours or less; and

* Decorative plating and chromic acid anodizing facilities must comply with either an
emission limit using add-on air pollution control devices or meet a surface tension
limit. Most facilities comply by using chemical fume suppressants to meet the
surface tension limit.

The ATCM was amended in 1998 to establish equivalency with the National Emission

Standards for Chromium Emissions from Hard and Decorative Chromium Electroplating
and Chromium Anodizing Tanks (Chromium Plating NESHAP) (U.S. EPA, 1995).
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Therefore, chromium plating and chromic acid anodizing facilities are only subject to
California’s Chromium Plating ATCM.

7. Why did ARB staff decide to evaluate the existin g ATCM?

Due to the carcinogenicity of hexavalent chromium, and in response to community
concerns, ARB staff undertook an evaluation of the Chromium Plating ATCM. The staff
evaluated if people located near chromium plating or chromic acid anodizing facilities
were adequately protected from emissions of hexavalent chromium. Staff also evaluated
if technologies were available to reduce hexavalent chromium emissions, if necessary.
As part of the evaluation, staff determined that 43 percent of the operations are located
within 100 meters of a sensitive receptor, such as a residence or school. By conducting
an emissions testing program and air quality modeling, staff determined that these
sensitive receptors may be exposed to unacceptable hexavalent chromium
concentrations. ARB staff also found that reliable add-on air pollution control devices
such as HEPA filters are now available and are used by many facilities to reduce
hexavalent chromium emissions.

Concurrent with the review of the Chromium Plating ATCM, unexpectedly high
concentrations of hexavalent chromium were measured during an air monitoring study
conducted near chromium plating facilities in San Diego. Through further air monitoring,
the source of the high concentrations was determined to be the decorative chromium
plating facility.

8. Have other regulatory actions affected the chrom ium plating and chromic
acid anodizing industry?

Yes. In 2003, the South Coast Air Quality Management District (SCAQMD) adopted
amendments to Rule 1469, entitled Hexavalent Chromium Emissions from Chromium
Plating and Chromic Acid Anodizing Operations (SCAQMD, 2003). The amended rule
requires hexavalent chromium facilities located within 25 meters of a sensitive receptor or
within 100 meters of a school to reduce hexavalent chromium emissions so that the
residential cancer risk will be no more than ten chances per million people. The rule also
requires facilities located greater than 25 meters from a sensitive receptor or greater than
100 meters from a school to reduce emissions such that off-site worker cancer risk would
be no more than 25 chances per million people. The amended rule is in full effect. To
help meet the requirements, SCAQMD staff conducted a chemical fume suppressant
certification program which established a list of products that could be used to meet an
emission rate of 0.01 milligrams/ampere-hour.

As mentioned previously, a federal control measure is also in place to control emissions
of chromium compounds from chromium plating and chromic acid anodizing facilities
(U.S. EPA, 1995). The ARB has achieved equivalency with the Chromium Plating
NESHAP.

The United States Department of Labor Occupational Safety and Health Administration
(OSHA) established a Permissible Exposure Limit (PEL) to protect workers from
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hexavalent chromium exposures. OSHA'’s time-weighted average PEL is 5 pg/m®,
measured and reported as Chromium VI and an action level of 2.5 pg/m? for the general
industry.

B. The Chromium Plating and Chromic Acid Anodizing Industry in
California

9. What are the results of the industry survey?

ARB staff conducted a survey of chromium plating and chromic acid anodizing facilities
for calendar year 2003. Staff collected information on types of operations performed,
emission rates, throughput in terms of annual ampere-hours, methods for controlling
hexavalent chromium emissions, and economic information. Staff also conducted an
emissions testing program to better characterize emissions of hexavalent chromium from
decorative chromium plating operations.

Results of our survey showed that there were 228 active facilities, and 12 of these
conduct more than one electroplating process. These 228 facilities perform

240 chromium related operations. This means, for example, that some facilities conduct
both decorative and hard chromium plating. Ten operations use the trivalent chromium
plating process to conduct decorative chromium plating. Of these ten operations,

six facilities conduct only trivalent chromium plating. Four trivalent chromium operations
are part of a facility that also conducts hexavalent chromium plating. The other

230 operations use the hexavalent chromium process. Of these operations 58 are hard
chromium plating, 127 are decorative chromium plating, and 45 are chromic acid
anodizing operations. Our survey findings are shown graphically in Figure ES-1 below.

Figure ES-1. Location and Type of Operation Performed at Chromium Plating and
Chromic Acid Anodizing Facilities in California (2003)

Chart A: Facility Location Chart B: Type of Operation
sjvapch  OTHER BAAQMD Do Anodizing
7% 9% 9% 20%

SCAQMD
75%

Figure ES-2 shows the distribution of the 222 hexavalent chromium plating and chromic
acid anodizing facilities based on throughput. The six facilities conducting only trivalent
chromium plating are not represented. Throughput is presented in ampere-hours. An
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ampere-hour is a unit of amperes integrated over time. It is an important variable
because it is used to determine the amount of hexavalent chromium emissions from a
facility. The ampere-hours are multiplied by an emission rate to calculate emissions.

Figure ES-2. Throughput (in Ampere-hours) for Chromium Plating and Chromic
Acid Anodizing Facilities in California (2003)

70- 60
60-
50-
40
30
20
10

Number of Facilities

As shown in Figure ES-2, about 48 (about 20 percent) of facilities have annual throughput
of 20,000 annual ampere-hours or less. Sixty facilities (27 percent) have throughput of
between 20,000 to 200,000 annual ampere-hours. Over 50 percent of facilities have
annual ampere-hours over 200,000.

10.  What are the results from the decorative chromi  um plating emissions
testing program?

The goal of the emissions testing program was to establish an emission rate for chromium
plating and chromic acid anodizing tanks controlling hexavalent chromium emissions with
chemical fume suppressants. Staff conducted six tests to estimate emissions based on
normal facility operations. Averaging the emission rates from these six tests results in a
hexavalent chromium emission factor of 0.04 milligrams/ampere-hour. These data are
representative of ‘real world’ conditions.

Concurrent with our testing program, the SCAQMD tested the ability of chemical fume
suppressants to reduce emissions under carefully controlled conditions. The purpose of
this testing was to determine parameters that yielded optimum emission reductions. The
SCAQMD demonstrated that hexavalent emissions can be further reduced if certain
chemical fume suppressants are used. In fact, the SCAQMD demonstrated that several
chemical fume suppressants could reduce emissions of hexavalent chromium to no more
than 0.01 milligrams/ampere-hour. The surface tension at which this emission rate is
achieved is at lower surface tension than currently required by the ATCM.
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A seventh test was done to verify the SCAQMD results. The seventh test was conducted
using the chemical fume suppressant Fumetrol 140®. The SCAQMD certified this
chemical fume suppressant to reduce hexavalent chromium emissions to no more than
0.01 milligrams/ampere-hour when surface tension is maintained below

40 dynes/centimeter. In test seven, ARB was able to duplicate this emission rate. Based
on this test result, as well as an evaluation of the SCAQMD source test data from their
chemical fume suppressant certification program, ARB staff determined which chemical
fume suppressants could be used as the sole control by some facilities to comply with the
ATCM. These chemical fume suppressants have been shown to reduce hexavalent
chromium emissions to no more than 0.01 milligrams/ampere-hour at specified surface
tensions.

11. What are the emissions of hexavalent chromium f  rom chromium plating and
chromic acid anodizing facilities?

Staff developed the emission inventory for chromium plating and chromic acid anodizing
facilities by using data from the survey. As explained previously, emissions of hexavalent
chromium are determined based on throughput and are quantified in milligrams/ampere-
hour. To develop the emission inventory, staff developed two emission factors for
hexavalent chromium plating facilities controlling emissions by using chemical fume
suppressants. We estimated emissions for these facilities by using the emission rate of
0.04 milligrams/ampere-hour for facilities outside SCAQMD. We used the emission factor
of 0.01 milligrams/ampere-hour for SCAQMD facilities. The SCAQMD facilities are
required to use chemical fume suppressants that meet this emission rate. Emissions
from facilities with add-on air pollution control devices are based on source test results or
regulatory requirements.

Figure ES-3. Baseline Hexavalent Chromium Emissions are About Four Pounds
(2005)

Facilities with add-on air
pollution control devices:
2.4 pounds per year

Facilities without add-on
air pollution controls (in
tank controls only):

1.6 pounds per year

As shown in Figure ES-3, staff estimates that emissions of hexavalent chromium from
chromium plating and chromic acid anodizing facilities in 2005 totaled 4.0 pounds, or
about 1,800 grams.
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12.  Why is staff concerned about 4.0 pounds per yea r of emissions?

While the 4.0 pounds (1,800 grams) per year of emissions seems low, even a very small
amount of hexavalent chromium can result in a substantial cancer risk. For example, staff
found that as little as two grams of annual emissions would yield an estimated cancer risk
of ten per million people exposed. As shown in Table ES-1, the maximum individual
cancer risk (MICR) was determined for each chromium plating and chromic acid
anodizing facility in California based on these 4.0 pounds of emissions. It should be
noted that the MICR is calculated using the highest concentration of hexavalent chromium
downwind of a facility that is predicted by an air quality model. People may not be living
at the MICR point. Table ES-1 reflects implementation of the current ATCM and air
district rules, including Rule 1469 for facilities in the South Coast Air Basin.

Table ES-1.  Sixty-three Facilities have Estimated Cancer Risk of Over 10 per Million
Exposed People (2005 Baseline)

Number of Facilities by Cancer Risk

<1 >1<10 >10 <100 >100
per million | per million | per million | per million
Baseline 2005 90 67 57 6

As shown in Table ES-1, 90 facilities (about 41 percent) have estimated cancer risk less
than one per million exposed people. However, Table ES-1 also shows that 57 facilities
(about 26 percent) have an estimated cancer risk of over ten per million exposed people.
Six facilities (about 3 percent) may have an estimated cancer risk of over 100 per million
people exposed.

Based on these results, staff determined that further risk reduction measures are
necessary. While Rule 1469 reduced the estimated cancer risk for facilities in the
SCAQMD, the rule had no impact on facilities in the rest of the state. We have also
determined that Rule 1469 did not achieve the maximum reduction feasible because
BACT was not required for all facilities.

13.  Are sensitive receptors located within 100 mete  rs of a chromium plating and
chromic acid anodizing facility?

Yes. Near source exposures to chromium plating and chromic acid anodizing facilities
are our primary health concern. ARB staff and the air districts worked together to
determine the location of chromium plating and chromic acid anodizing facilities, and to
determine the distance to the nearest residence, school, hospital, day care center, or
similar sensitive receptor location. Figure ES-4 shows the proximity of facilities to
sensitive receptors.
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Figure ES-4. Forty-three Percent of Facilities are Located Near
Sensitive Receptors
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Figure ES-4 shows that 96 chromium plating and chromic acid anodizing facilities are
located within 100 meters of a sensitive receptor. This represents 43 percent of the
facilities. Forty-three facilities are located within 25 meters of a sensitive receptor.

C. Staff's Proposal to Amend the Chromium Platihng A  TCM
14. How did staff determine the most effective appr ~ oach to control?

Staff evaluated available add-on air pollution control technologies and alternative
processes for hexavalent chromium plating and chromic acid anodizing to determine if
cancer risk could be reduced or eliminated. While alternatives exist for some
applications, their use is limited. Thus, we concluded that alternative technologies are not
available that enable a phase-out of the hexavalent chromium process at this time.
However, our analysis also shows that effective add-on air pollution control devices are
readily available. These devices minimize the cancer risk to the extent technology allows.

Staff also conducted modeling analyses to determine how hexavalent chromium is
dispersed from chromium plating and chromic acid anodizing facilities. The concentration
of hexavalent chromium is highest near the facility, but the impacts of the emissions
appear to be localized. We found that at 100 meters from the source hexavalent
chromium concentrations are reduced by up to 90 percent.

To develop the proposal, staff conducted the health risk assessment in a manner which is
very health protective in estimating cancer risks for a range of reasonably foreseeable
exposure scenarios. Staff believes this health protective approach is necessary due to
the very high potency and resultant serious health hazards associated with hexavalent
chromium emissions. The goal of this proposal is to reduce cancer risk to as low as
technology allows. Use of BACT will meet this goal.
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15.  What is best available control for (BACT) chrom  ium plating and chromic acid
anodizing facilities?

Staff has evaluated various types of add-on air pollution control devices. We also have
evaluated the effectiveness of chemical fume suppressants through our emissions testing
program. We have determined that BACT for very small facilities is use of specific types
of chemical fume suppressants. BACT for intermediate and larger sized facilities is use of
add-on air pollution control devices with the final capture device being HEPA filters. Use
of HEPA filters will reduce hexavalent chromium emissions to no more than

0.0015 milligrams/ampere-hour. HEPA filters reduce emissions by over 99.9 percent.
Any other combination of control devices that can meet this emission rate would be
considered equivalent to BACT. These technologies are already employed by many
chromium plating and chromic acid anodizing facilities. These control technologies are
described below.

a. Chemical Fume Suppressants

Surface tension is the force that keeps a fluid together at the air/fluid interface. Itis
expressed in force per unit of width such as dynes/centimeter. Chemical fume
suppressants that contain ‘wetting agents,’” or surfactants, reduce this surface tension. By
reducing surface tension in the plating/anodizing bath, gas bubbles become smaller and
rise more slowly than larger bubbles. Slower bubbles have reduced kinetic energy such
that when the bubbles do burst at the surface the hexavalent chromium is less likely to be
emitted into the air, and the droplets fall back onto the surface of the bath (Bayer®).

The most common types of surfactants used in chromium electroplating and chromic acid
anodizing are fluorinated or perfluorinated compounds or fluorosurfactants (U.S. EPA,
1998). As proposed, the types of chemical fume suppressants that could be used for
compliance with the ATCM would contain fluorosurfactants.

b. HEPA (High Efficiency Particulate Arrestor) Filt  ers

HEPA filters are specifically designed for the collection of submicrometer particulate
matter at high collection efficiencies. HEPA filters are rated at 99.97 percent effective in
capturing particles 0.3 um in diameter. When used in particulate air pollution control,
HEPA filters are best utilized in applications with a low flow rate and low pollutant
concentration. Typically, HEPA filters are installed downstream of another control device
to lessen loading on the filter, thereby lengthening its life. HEPA filters are considered the
most effective control of hexavalent chromium emissions from chromium plating and
chromic acid anodizing.

16. What are the goals of the proposed amendments?
The goals of the proposed amendments are to achieve the maximum hexavalent
chromium emission reduction from chromium plating and chromic acid anodizing facilities,

ensure that new facilities are isolated from sensitive receptors, and reduce fugitive
hexavalent chromium emissions.
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17. How would the proposed amendments achieve these goals?

The proposed amendments would require use of BACT for all facilities. Use of HEPA
filters, or other combinations of controls that are as effective as HEPA filters, represent
BACT for intermediate and large throughput facilities. BACT for very small facilities is the
use of ARB specified chemical fume suppressants. The requirements would be phased
in based on throughput and proximity to sensitive receptors. Sensitive receptor locations
include residences, schools, daycare centers, hospitals, hospices, retirement or nursing
homes, prisons and dormitories.

The proposal would also prevent new hexavalent chromium plating and chromic acid
anodizing facilities from operating in areas zoned as residential or mixed use or within
150 meters (~500 feet) of these zones. Any new facility would also be required to install
state-of-the-art add-on air pollution control devices prior to beginning operations.

Proposed housekeeping provisions would reduce fugitive emissions of hexavalent
chromium from all facilities by establishing housekeeping measures.

18. What would the proposed amendments require for existing hexavalent
chromium plating and chromic acid anodizing facilit ies?

Staff is proposing to amend the Chromium Plating ATCM by phasing in BACT. The
timing for application of BACT would be related to throughput and proximity to sensitive
receptors. The requirements and timing are shown in Table ES-2 below.

Table ES-2. Proposed Hexavalent Chromium Emission Limits for Existing Facilities

Tiers of
Annual Sensitive
Permitted Receptor Emission Limitation Effective Date
Ampere-Hours | Distance
Tier 1 Use Chemical Fume Suppressant as | [Six Months after
< 20,000 Any specified in section 93102.8 Effective Date]
Tier 2
> 20,000 and <100 0.0015 milligrams/ampere-hour [Two Years after
< 200,000 Meters Effective Date]
Tier 3
> 20,000 and > 100 0.0015 milligrams/ampere-hour [Five Years after
< 200,000 Meters Effective Date]
Tier 4 Any 0.0015 milligrams/ampere-hour [Two Years after
> 200,000 Effective Date]

As shown in Table ES-2, very low throughput (less than 20,000 ampere-hours per year)
facilities would be required, at a minimum, to reduce hexavalent chromium emissions
through use of specified chemical fume suppressants to lower surface tension of the
plating or anodizing bath. This represents BACT for these facilities, and would generally
ensure that the maximum cancer risk near the facility is under one in a million.
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Intermediate-sized facilities (greater than 20,000 but less than 200,000 ampere-hours per
year) would be required to meet an emission limitation of 0.0015 milligrams/ampere-hour.
These facilities, however, would have the option to demonstrate compliance without
installation of add-on air pollution control devices. This proposal, along with providing
additional time to comply for those facilities more than 100 meters from a sensitive
receptor, could reduce compliance costs for some small businesses.

The largest facilities (more than 200,000 ampere-hours per year) would be required to
comply with the emission limitation of 0.0015 milligrams/ampere-hour within two years
using an add-on air pollution control device(s). After application of BACT, facilities with
remaining cancer risk over 25 per million exposed people would be required to conduct a
site specific analysis of their facility’s risk to determine if further control measures are
necessary.

19. What would the proposed amendments require for any new facility?

The proposal would prevent new chromium plating or chromic acid anodizing facilities
from operating in areas zoned residential or mixed use or within 150 meters (~500 feet) of
an area zoned residential or mixed use. At this distance, modeling for point sources
shows that the hexavalent chromium concentration has dropped off by about 80 percent.
New facilities would also be required to conduct a site specific analysis to ensure their
emissions do not cause adverse impacts.

20.  What is staff proposing to limit fugitive emiss ions?

Fugitive dust emissions also likely impact people residing near chromium plating and
chromic acid anodizing facilities. Therefore, staff is proposing that all facilities implement
housekeeping measures to reduce dust emissions.

21.  Are other changes proposed?

Yes. Training explaining the Chromium Plating ATCM and the requirements, conducted
by ARB staff, would be required for employees responsible for compliance every
two years. The training offered by SCAQMD would fulfill this requirement.

The proposal would also prohibit the sale or use of chromium plating or chromic acid
anodizing materials unless sold or used by individuals or businesses under air district
permit to conduct such operations.

Staff is proposing to require use of specific types of chemical fume suppressants for
complying with the surface tension limits. The chemical fume suppressants that could be
used have been shown to reduce hexavalent chromium emissions to more than

0.01 milligrams/ampere-hour at the proposed surface tensions.

To implement the new hexavalent chromium emission reduction requirements, a definition

for “sensitive receptor” is proposed. A "sensitive receptor” is proposed to be defined as
“any residence including private homes, condominiums, apartments, and living quarters;
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education resources such as preschools and kindergarten through grade twelve (k-12)
schools; daycare centers; and health care facilities such as hospitals or retirement and
nursing homes. A "Sensitive Receptor” includes individuals housed in long term care
hospitals, hospices, prisons, and dormitories or similar live-in housing.”

D. Health Benefits Resulting from the Proposed Amen  dments

Adoption of the proposed amendments would significantly reduce both emissions and
cancer risk from chromium plating and chromic acid anodizing facilities.

22.  How would emissions and cancer risk be reduced if the staff’'s proposal were
to be adopted?

If the staff's proposal were to be adopted, an additional 40 percent of facilities would be
reducing emissions by over 99 percent. Estimated cancer risk for residents and off-site
workers living or working near chromium plating and chromic acid anodizing facilities
would be reduced by up to 85 percent depending on the individual facility.

Table ES-3 below shows how excess cancer risk would be reduced beyond the risk
reduction achieved by implementation of current ARB and district rules.

Table ES-3. Adoption of Staff's Proposal Significantly Reduces the Estimated Cancer
Risk from Hexavalent Chromium Emissions

Number of Facilities by Cancer Risk

<1 >1<10 >10 <100 >100
per million per million per million per million
Staff Proposal 162 41 17 0
Baseline 90 67 57 6

As shown in Table ES-3, by adopting the staff’'s proposal about 162 facilities (74 percent)
would have remaining cancer risk of no more than one per million exposed persons. This
represents an additional 72 facilities compared to the baseline. Only 17 facilities (about
8 percent) would have estimated cancer risk of over ten per million exposed people. No
facilities would have cancer risk exceeding 100 per million exposed people. Under the
staff's proposal each facility with residual cancer risk over 25 per million exposed people
would need to do a site specific analysis to determine if further control measures are
needed. Total hexavalent chromium emissions from all chromium plating and chromic
acid anodizing facilities would decrease, by 55 percent, to 1.8 pounds per year.

Non-cancer health risks were also evaluated. Our analysis found that each facility’s

hazard index was well below the level of concern (hazard index = 1). Adoption of the
proposal would only lower further the potential for any adverse non-cancer effects to

occur.
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E. Public Outreach

23. In developing the proposal what actions did sta  ff take to consult with all
stakeholders?

Staff worked with the air districts, industry, the environmental community, and other
affected parties through public workshops, meetings, telephone calls, and mail-outs.
Major outreach activities included:

* Forming an ARB/AIr District Working Group;

* Forming an ARB/Stakeholder Working Group and conducting meetings in Northern
and Southern California;

» Conducting site visits to numerous chromium plating and chromic acid anodizing
operations;

» Creating a website and maintaining a List-Serve to automatically update interested
parties about proposed ATCM developments;

» Conducting surveys of chromium plating and chromic acid anodizing facilities,
chemical fume suppressant manufacturers providing chemicals and services to the
chromium plating and chromic acid anodizing facilities in California, and conducting
an economic survey of the industry;

* Mailing workshop notices and posting workshop materials on ARB’s website;

» Conducting public workshops, with conference call tie-in, in Northern and Southern
California; and

* Preparing a fact sheet regarding the development of the proposed ATCM and
making it available to the public.

F.  Economic Impacts of the Staff's Proposal

Staff has evaluated the financial impact on California businesses that would result from
adoption of the proposed amendments. Staff conducted a very conservative cost impact
assessment. While some businesses may be able to demonstrate compliance without
purchasing a HEPA system, it was assumed for the purpose of our economic impact
analysis that all facilities required to meet the 0.0015 milligrams/ampere-hour limit would
purchase a HEPA filtration system.

24. How many businesses are impacted by the staff's proposal?

All of the 226 facilities affected by the proposed amendments to the ATCM will have some
compliance costs. [Two facilities have closed down since conducting the survey.] Up to
89 facility owners would be required to expend significant capital to meet the
requirements. About 60 percent of facilities however, are already in substantial
compliance.
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25.  What would be an individual facility’s cost to comply?

During the first year, all facilities would have compliance costs. Costs will vary depending
on the extent an individual business is already in compliance with the proposed
amendments. We estimate that costs in the first year would range from

$450 to $217,000, with an average cost of $23,000. In subsequent years, costs would
range from near zero to $217,000, with an average cost of $53,000. After the first year,
60 percent of the facilities would have no additional compliance costs.

26. How would the Return on Owner’s Equity be affec  ted?

All of the chromium plating and chromic acid anodizing businesses affected by these
proposed amendments are California businesses. Businesses are affected by the
proposed amendments to the extent that costs associated with implementation of the
regulation may reduce their profitability.

Profitability impacts were estimated by calculating the decline in the return on owner’s
equity (ROE). A decline in ROE of 10 percent or more is one indication that the ATCM
could result in a significant adverse impact. The proposed amendments to the ATCM are
expected to result in an average ROE decline of nine percent.

Staff has determined that costs for some individual businesses are expected to be
significant and would adversely impact their profitability. For the 89 businesses that
would likely need to install or upgrade add-on air pollution control devices, the estimated
decline in profitability ranges from 3 to 41 percent. Twenty-eight of these are small
businesses. The average estimated compliance cost for these businesses is about
$53,000. Some smaller volume plating or anodizing businesses may decide to cease
chromium plating or anodizing operations rather than make the investments needed to
comply.

27. s there any assistance available to help small businesses secure the
necessary capital to comply?

The Governor, in 2005, signed legislation (Assembly Bill 721, Nunez) to establish a loan
guarantee program for decorative chromium plating operations to purchase pollution
control equipment. The program is administered by the Business, Transportation, and
Housing Agency. The program will provide loan guarantees of up to $100,000 to owners
of decorative chromium plating small businesses that are not able to qualify for a
conventional loan. The loan guarantee program is now in effect. In July 2006, the
Governor signed into law amendments to the loan guarantee program. The loan
guarantee program is now available for all metal plating facilities.

28.  Are manufacturers of chromium plating and chrom ic acid anodizing
suppliers adversely impacted by the proposed amendm ents?

We do not expect manufacturers of chromium plating and chromic acid anodizing
materials to incur any costs. However, the staff’'s proposal to prohibit sales of chromium
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plating kits to non-permitted facilities may result in lost revenue for these businesses.
The proposed amendments would potentially impact the chemical manufacturers in a
positive way through increased sale of chemical fume suppressants. Add-on air pollution
control device manufacturers, as well as the metal fabricating industry would also benefit
from the proposed amendments as controls and ductwork for ventilation systems is
purchased.

29.  Would consumers be impacted by the proposal?

The potential impact of the proposed amendments to the ATCM on consumers depends
upon the extent to which affected businesses are able to pass on the increased cost to
consumers in terms of higher prices for their goods and services. If all costs are passed
onto the consumers, we expect the cost per ampere-hour to increase from near zero to
about $2.20 per ampere-hour. These costs are estimated based on facilities that would
have to install add-on air pollution control devices. The lower end of this cost would
represent a large throughput facility, while the upper end cost would represent a small
throughput facility.

To put these costs into perspective, consider that chromium plating an automobile
bumper (a decorative chromium application) requires 50 ampere-hours to chromium
plate. This would mean the increased cost to plate a bumper would increase from near
zero to about $110. If re-plating a bumper costs $400 at present time, the cost of the
bumper would increase from about $400 to as much as $510.

30.  Are there any costs to public agencies?

Yes. The air districts, as a result of the proposed amendments, would incur costs for
reviewing initial compliance status reports; reviewing or revising permit modifications for
facilities adding or upgrading to HEPA, or an equivalent level of control; reviewing source
test protocols and results; and reviewing site specific analyses, if necessary. We
estimate the new costs to air districts resulting from the proposed amendments to the
ATCM to be approximately $685,000. However, air districts can recover these costs
through fees charged to the facilities.

31. What are the total costs of the proposed amendm  ents to the Chromium
Plating ATCM?

Total capital costs for purchase of add-on air pollution control devices are estimated at
$9.6 million. Total recurring costs are estimated at $3.6 million. An additional $1.0 million
in costs is estimated for reports, source testing, permit fees, and site specific analyses. In
total costs are estimated to be $14.2 million.
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G. Evaluation of Alternatives

32.  What alternatives to the proposed amendments to the Chromium Plating
ATCM did staff consider?

Staff considered four alternatives to the proposed amendments. The alternatives were
evaluated in terms of applicability, risk reduction, enforceability, and cost.

a. Require decorative chromium plating facilities t 0 use the trivalent
chromium plating process

One alternative to the staff’'s proposal would be to require the use of the trivalent
chromium plating process for all decorative chromium plating facilities. Requiring all
decorative chromium facilities to use the trivalent chromium process would eliminate the
remaining cancer risk from the hexavalent chromium emissions from decorative
chromium plating facilities. Staff has evaluated the trivalent chromium process and has
determined that it is not a universal replacement for all decorative chromium plating
applications. Therefore, staff has determined this is not a technologically feasible
alternative.

b. Require HEPA filtration systems, or an equivalen  t add-on air pollution
control device, for all facilities

Another alternative would be to require installation of HEPA filtration systems, or an
equivalent add-on air pollution control device for all facilities. Staff determined that this
alternative would result in no appreciable additional benefit because the very small
facilities would have estimated cancer risk of no more than one per million exposed
people after implementation of the proposal. This option would add additional equipment
costs of over $4.0 million. As a result staff chose not to pursue this alternative.

C. Adopt the provisions of SCAQMD Rule 1469 statew ide

A third alternative considered was to adopt the provisions of SCAQMD Rule 1469
statewide. In 2003, the SCAQMD amended its Rule 1469, Control of Hexavalent
Chromium Emissions from Chrome Plating and Chromic Acid Anodizing Operations
(Rule 1469). The rule requires hexavalent chromium facilities located within 25 meters of
a sensitive receptor or within 100 meters of a school to reduce hexavalent chromium
emissions such that the residential cancer risk will be no more than ten chances per
million people. The rule also requires facilities located greater than 25 meters from a
sensitive receptor or 100 meters from a school to reduce emissions such that off-site
worker cancer risk would be no more than 25 chances per million people. The amended
rule is in full effect.

Staff has evaluated this alternative and has found it does not provide the level of
protection that would be achieved through adoption of the staff’'s proposal. Such an
approach would not ensure that BACT is applied at all facilities. ARB staff has
determined that BACT for very small facilities (< 20,000 ampere-hour throughput) is use
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of specific types of chemical fume suppressants. BACT for intermediate and larger
facilities is use of add-on air pollution control devices with the final capture device being
HEPA filters, or any other combination of controls that are as effective as HEPA filters.

d. Require no further control

Alternative 4 would be to require no additional control. Staff does not believe the status
quo is protective of public health especially considering that 43 percent of operations are
located within 100 meters of a sensitive receptor. Our goal is to achieve the maximum
feasible health protection—especially when people are living, learning, working, or playing
near chromium plating and chromic acid anodizing facilities. Thus, staff did not choose
this alternative.

e. Summary
Table ES-4 compares alternatives three and four with the staff’'s proposal. Alternatives
one and two are not presented. Alternative one is not technologically feasible.

Alternative two essentially offers no benefit beyond the staff’'s proposal.

Table ES-4. Adoption of Staff's Proposal Offers the Greatest Reduction in Significant
Community Cancer Risk

Number of Facilities by Cancer Risk

<1 >1<10 >10 <100 >100
per million per million per million | per million
Staff Proposal 162 41 17 0
Rule 1469
Statewide 98 67 53 2
Baseline 90 67 57 6

Table ES-4 shows that the staff’'s proposal offers the best health protection. As shown,
adopting the provisions of SCAQMD Rule 1469 statewide would result in 98 facilities
(about 45 percent) with remaining cancer risk of no more than one per million exposed
persons. This represents an additional 8 facilities compared to the baseline. Adoption of
the staff’'s proposal would reduce the estimated cancer risk for 162 facilities (about

74 percent) to no more than one per million exposed persons.

Table ES-4 also shows that if the provisions of Rule 1469 were to be adopted statewide,
53 facilities (about 24 percent) would continue to have estimated cancer risk of over ten
per million exposed people, and two facilities would have estimated cancer risk of over
100 per million exposed people. If the staff's proposal were adopted, 17 facilities (about
8 percent) would have estimated cancer risk of over ten per million exposed people and
no facilities would have cancer risk exceeding 100 per million exposed people. Under the
staff's proposal each facility with residual cancer risk over 25 per million would need to do
a site specific analysis to determine if further control measures are needed.
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f. Conclusion

We evaluated each of the alternatives and concluded that the alternatives did not meet
the objective of Health and Safety Code section 39666 to reduce emissions to the lowest
level achievable in consideration of cost, health risk, and environmental impacts. Staff
believes the proposed amendments represent the best balance between costs and
cancer risk.

H.  Environmental Impacts

33.  What are the expected environmental benefits if ~ the proposed amendments
are adopted?

The primary benefit from the proposed amendments is a large reduction in excess cancer
risk from emissions of hexavalent chromium. We estimate that an additional 40 percent
of facilities would be controlling emissions by over 99 percent and cancer risk would be
reduced by up to 85 percent for individual facilities. Almost 75 percent of facilities would
have cancer risk of less than one per million people exposed. Ninety-two percent of
facilities would have cancer risk of less than ten per million people exposed. The
proposal will also have a direct benefit for low income and ethnically diverse communities
that may be heavily impacted by hexavalent chromium emissions from chromium plating
and chromic acid anodizing operations.

34.  Are there any significant adverse environmental impacts that would result
from adopting the proposed amendments?

No. We evaluated the potential impacts on air quality, water and wastewater, and
hazardous waste. We also evaluated the effect on the environment of the use of
chemical fume suppressants.

Air Quality. The proposed amendments to the ATCM would result in a negligible
improvement in air quality in terms of the weight of the emissions. While the proposed
amendments reduce emissions of hexavalent chromium by about 55 percent, the actual
reduction in mass is about 2.2 pounds per year. Remaining emissions are estimated to
be 1.8 pounds per year.

It is also anticipated that there will be a temporary increase in emissions of criteria
pollutants due to construction related activity involved in the installation of new add-on air
pollution controls and the possible dismantling of current controls.

Water and Wastewater. Many of the add-on air pollution control devices required by the
proposed amendments require periodic water washdown to clean and maintain the
integrity of the system. Implementation of housekeeping measures would likely require
fresh water usage as well. The increased water usage is difficult to quantify. However,
we do not expect the increased use to be significant. We expect the amount of
wastewater to also increase due to the proposed amendments related to housekeeping
and equipment maintenance. Compliance with State Water Resources Control Board
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regulations would prevent this hexavalent chromium from being discharged to lakes,
rivers, bays, or oceans.

Hazardous waste. The proposed amendments would require an additional

89 facilities to begin using add-on air pollution control devices with the final collection
mechanism likely to be HEPA filters. These filters, as well as pre-filters designed to
increase the useful life of HEPA filters, are considered hazardous waste to be disposed of
in Class A landfills. HEPA filters are usually replaced at least annually, but replacement
schedules depend upon the individual operation. Pre-filters are replaced more often.
Assuming a typical filter volume of 4 cubic feet each, the resulting volume of hazardous
waste generated is 2.9 cubic feet per day. We do not consider this to be a significant
increase in the amount of hazardous waste to be landfilled.

In California, all hazardous waste must be disposed of at a facility that is registered with
the Department of Toxic Substances Control (DTSC). Chromium plating and chromic
acid anodizing facility wastes are classified as hazardous waste because they contain
hexavalent chromium.

Use of Bioaccumulative Compounds. The fluorosurfactants used as active ingredients in
chemical fume suppressants are often referred to as perfluorooctyl sulfonates (PFOS).
While these products are highly effective at reducing hexavalent chromium emissions by
reducing plating bath surface tension the compounds have been shown to be persistent,
bioaccumulative, and toxic to mammals. Studies indicate that PFOS may have potential
developmental, reproductive, and systemic toxicity (U.S. EPA, 2006). These compounds
are being evaluated for addition to a Significant New Use Rule for perfluoroalkyl
sulfonates (PFAS). Based on the staff's proposal we estimate a maximum increased use
of chemical fume suppressants of about three gallons per year.

We expect these impacts to be minimal and believe that the significant reduction in
cancer risk overrides any small adverse impact that would result from adoption of the
staff's proposal.

35. Are any reasonably foreseeable mitigation measu  res necessary?

No. The California Environmental Quality Act requires an agency to identify and adopt
feasible mitigation measures that would minimize any significant adverse environmental
impacts described in the environmental analysis. The ARB staff has concluded that no
significant adverse environmental impacts should occur from adoption of and compliance
with the proposed amendments to the ATCM. Because no significant adverse impacts
have been identified, no specific mitigation measures would be necessary.

36.  Are there any reasonably foreseeable alternativ. e means of compliance with
the proposed amendments to the airborne toxic contr ol measure?

Alternatives to the proposed amendments to the Chromium Plating ATCM are discussed

in question 32. The ARB staff has concluded that the proposed amendments to the
ATCM provide the most effective and least burdensome approach to reducing the public’'s
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exposure to hexavalent chromium emitted from chromium plating and chromic acid
anodizing facilities.

37. How does the staff’'s proposal relate to ARB’s ¢~ ommunity health and
environmental justice programs?

Environmental Justice is defined as the fair treatment of people of all races, cultures, and
incomes with respect to the development, adoption, implementation, and enforcement of
environmental laws, regulations, and policies. The ARB is committed to integrating
environmental justice into all of our activities. The proposed amendments to the ATCM
are consistent with our policies to reduce health risks from toxic air pollutants in all
communities, including those with low-income and ethnically diverse populations,
regardless of location. Potential health risks from hexavalent chromium emissions from
chromium plating and chromic acid anodizing operations can affect both urban and rural
communities. Therefore, reducing hexavalent chromium emissions from chromium
plating and chromic acid anodizing operations will provide air quality benefits to urban and
rural communities in the State, including low-income areas and ethnically diverse
communities.

We have identified several communities that may be heavily impacted by hexavalent
chromium emissions from chromium plating and chromic acid anodizing operations. The
residents in these communities would realize a large portion of the benefits of the
proposal.

To further address environmental justice and the public’'s concern regarding exposure to
hexavalent chromium emissions, the proposed amendments to the ATCM would specify
that any new facility would not be able to operate in any area zoned as residential or
mixed use, or within 150 meters of a residentia